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DETAILED ACTION 

This application has been assigned to another Examiner. 

This action is in response to Applicant's amendment and request for reconsideration filed 
on November 7, 2005. Claims 1-6 and 8-26 are presented for further examination. All 
independent claims except claim 1 1 have been amended. This action is made NON-FINAL 
since a new grounds of rejection is set forth with regard to claim 1 1 . Note the previous 
Examiner did not reject claim 1 1 under 35 U.S. C. 102 or 103 in the last action. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1, Claims 1, 3, and 4 are rejected under 35 U.S.C, 103(a) as being unpatentable over 
Molero et al. ("On the Switch Architecture for Fibre Channel Storage Area Networks," 
June 2001, hereinafter "Molero") and Epps et al. (U.S. Patent Number 6,295,575; 
hereinafter Epps). 

In considering claim 1, Molero discloses a method for use in a system for storing and 
accessing data ("SAN"), the system including at least one initiator ("source") and at least one 
target comprising a mirrored virtual target or a physical storage device ("destination," which is a 
storage device - i.e. "disk" - in the Molero system) and at least one switch ("switch"), the 
initiator, target, and switch communicating using at least one network ("SAN"), the at least one 
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switch including a plurality of ports ("ports") and a processing unit (inherent for the switch 
processing), wherein the processing unit is associated with at least one port of said plurality of 
ports to provide load balancing at said at least one port ("destination disk of each I/O operation 
initiated by a server is randomly chosen among all the disks in the network," § 3.2), the method 
comprising: 

Providing a plurality of request paths over the network to the target from switch, each 
path passing through at least one port of the switch ("selecting an output link," wherein an 
"output port" is used to connect to one of the target disks over the network as shown in Fig. 2 
and described on p. 486); 

Receiving at said at least one port, a plurality of storage input/output requests (§3.2 
describes that I/O requests between a server initiator and a storage device target pass through the 
switch); and 

For each request at said one or more ports, dynamically load balancing each request 
among the paths by using said processing unit associated with said one or more ports to 
determine an appropriate path by using the processing unit associated with said one or more 
ports to determine the appropriate path ("destination disk of each I/O operation initiated by a 
server is randomly chosen among all the disks in the network," § 3.2). 

Molero disclosed the invention substantially as claimed however Molero failed to 
specifically recite using a plurality of processing units wherein each processing unit is associated 
with at least one port of said plurality of ports to provide load balancing at said port. 
Nonetheless such processing was widely known in the art at the time of the invention, as 
evidenced by Epps. In an analogous art, Epps disclosed a switching system that utilizes a line 
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card pipelining scheme to service requests that arrive at switch ports (abstract). Epps's system 
has a plurality of line cards that each process incoming requests across switch ports associated 
with that line card (Col 4, line 60 - Col 5, line 2). Each line card contains its own processing 
pipeline along with a CPU for processing the incoming packets at each port (Figure 2, CPU 
1240). Therefore a switch contains a plurality of processing units (CPUs) since a switch contains 
multiple line cards and each line card contains a CPU. In Epps's system the CPU on each line 
card dynamically load balances each request at the port (see inter alia during TLU look-up, Col 
6, lines 40-46, load balancing is preformed Col 23, lines 16-37). Epps's further disclosed that 
the disclosed pipelining line card configuration reduces latency and operates as close to line rate 
as possible i.e. at or near the maximum speed of transmission over the physical medium and 
without any appreciable buffering delay. Thus, it would have been obvious to one of ordinary 
skill in the art to incorporate the switch line card pipelining scheme disclosed by Epps within 
Molero's system in order to reduce latency and operate as close to line rate as possible i.e. at or 
near the maximum speed of transmission over the physical medium and without any appreciable 
buffering delay. 

In considering claim 3, Molero further discloses that the target is a physical storage 
device ("storage device," see § 1). 

In considering claim 4, Molero further discloses that the target is a virtual target (the 
software receiving the communication at the storage device is a "virtual" target). 
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2. Claims 2, 5, 6, 8-10, and 15-26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Molero and Epps, in view of Jindal et al. (U.S. Patent No. 6,324,580, 
hereinafter "Jindal"), and further in view of Ito et al. (U.S. Patent No. 5,721,904, 
hereinafter "Ito 5 '). 

In considering claim 2, the system taught by Molero discloses dynamically load 
balancing to select the paths, but does not describe that the load balancing is based on a path 
having the shortest average response time (instead, Molero describes distributing the load via a 
"random" scheme - see § 3.2). Nonetheless, in a similar art, Jindal discloses a load balancing 
method for balancing load among mirrored target storage systems ("servers"), including 
determining a response time for each path, and passing a request received by the load balancer 
from an initiator to a target along the path with the shortest response time (col. 5, lines 26-63; 
col. 6, lines 37-40, "the selected policy requires choosing the least-loaded server (e.g., that which 
has the fastest response time)"). Given the teaching of Jindal, a person having ordinary skill in 
the art would have readily recognized the desirability and advantages of including the load 
balancing scheme taught by Jindal in the system taught by Molero, because using the path with 
the shortest response time will ensure a faster response and reduce the delay for requests. Thus, 
it would have been obvious to use the shortest response time load balancing method taught by 
Jindal to balance the load between the target storage disks in the system taught by Molero. 

Note that the combined system of Jindal and Molero does not disclose measuring a 
shortest average response time, as claimed. Nonetheless, using a shortest average response time 
to determine which target to select in a load balancing system is well known, as evidenced by Ito 
(col. 18, lines 30-36, "the selection operation by one or both of the methods based on response 
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time is executed a plurality of times [so] that the server component having the shortest average 
response time is selected"). Given this teaching, it would have been obvious to a person having 
ordinary skill in the art to load balance in the system taught by Jindal and Molero according to a 
shortest average response time, as taught by Ito, to "[prevent] the effect of change in temporary 
network traffic congestion" (see Ito, col. 18, lines 34-36). 

In considering claim 5, claim 5 includes the same limitation as claim 2, and adds that the 
target is a mirrored target with a plurality of members. Molero further discloses that the target is 
a mirrored target with a plurality of members (i.e. one of four disks - § 3. 1). 

In considering claim 6, Molero further discloses that the request can be a read request 
("read operations," § 3.2, \ 1). 

In considering claim 8, claim 8 contains no further limitations over claims 1 and 2 
combined, except that the target is a storage device. Nonetheless, the array of mirrored disks 
taught by Molero can be considered a storage device. Thus, claim 8 is rejected for the same 
reasons as claims 1 and 2 combined. 

In considering claim 9, claim 9 contains no further limitations over claims 1 and 2 
combined, except that the target is a mirrored virtual target having a plurality of members. 
Nonetheless, the array of mirrored disks taught by Molero constitutes a mirrored virtual target 
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having a plurality of members. Thus, claim 8 is rejected for the same reasons as claims 1 and 2 
combined. 

In considering claim 10, Molero further discloses that the request can be a read request 
("read operations," § 3.2, U 1). 

In considering claim 15, describes a switch that includes similar limitations as claims 1 
and 2 combined. Therefore, claim 15 is rejected for the same reasons as claims 1 and 2 
combined. 

In considering claim 16, the load balancing circuitry will necessarily include a storage 
processor and CPU. 

In considering claim 17, claim 17 contains no further limitations over claim 15 and is 
rejected for the same reason. 

In considering claim 18, Jindal further discloses means for maintaining statistics for the 
response time of each path (col. 6, lines 15-18, "collect, assemble and analyze the various pieces 
information") and means for passing a request received by the switch from the initiator to the 
target along the path with the shortest response time ((col. 5, lines 26-63; col. 6, lines 47-40, "the 
selected policy requires choosing the least-loaded server (e.g., that which has the fastest response 
time)") 
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Note that the combined system of Jindal and Molero, as described earlier, does not 
disclose measuring a shortest average response time, as claimed. Nonetheless, using a shortest 
average response time to determine which server to select in a load balancing system is well 
known, as evidenced by Ito (col. 18, lines 30-36, "the selection operation by one or both of the 
methods based on response time is executed a plurality of times [so] that the server component 
having the shortest average response time is selected")- Given this teaching, it would have been 
obvious to a person having ordinary skill in the art to load balance in the system taught by Jindal 
and Molero according to a shortest average response time, as taught by Ito, to "[prevent] the 
effect of change in temporary network traffic congestion" (see Ito, col 18, lines 34-36). 

In considering claim 19, claim 19 describes a storage network that includes the no further 
substantive features over the features described in claims 1 and 2 combined, and is thus rejected 
for the same reasons. 

In considering claim 20, Molero further discloses that the target is a physical storage 
device ("storage device," see § 1). 

In considering claim 21, Molero further discloses that the target is a virtual target (the 
software receiving the communication at the storage device is a "virtual" target). 
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In considering claim 22, Molero further discloses that the target is a mirrored target with 
a plurality of members ("disks") wherein the plurality of paths are respective paths to each 
member (i.e. each member is connected to a different port of the switch). 

In considering claim 23, claim 23 describes a machine readable media for performing the 
same functions as claims 1 and 2 combined, and is thus rejected for the same reasons. 

In considering claim 24, Molero further discloses that the target is a physical storage 
device ("storage device," see § 1). 

In considering claim 25, Molero further discloses that the target is a virtual target (the 
software receiving the communication at the storage device is a "virtual" target). 

In considering claim 26, claim 26 presents the same substantive steps as claim 2, and is 
thus rejected for the same reasons as discussed with regard to claims 1 and 2. 

3. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Molero, in view 
Jindal and further in view of Ito. 

In considering claim 11, claim 1 1 presents the same limitations as claim 8 without the 
requirement for a plurality of processing units, and further describes that selection method 
applies to two separate initiators making requests to both physical storage devices and mirrored 
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targets with a plurality of members. Nonetheless, as described with regard to claims 8 and 9, 
Bhaskaran discloses that the targets are both physical storage devices (i.e. servers) and mirrored 
targets with a plurality of members (col. 1, lines 34-46, describing a "cluster" of servers with the 
same "virtual" EP address that can all respond to requests for particular information). 

4. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Molero 
and Jindal and Ito and further in view of Epps. 

Molero disclosed the invention substantially as claimed however Molero failed to 
specifically recite using line cards for processing requests. Nonetheless the use of line cards was 
widely known in the art at the time of the invention, as evidenced by Epps. In an analogous art, 
Epps disclosed a switching system that utilizes a line card pipelining scheme to service request 
that arrive at switch ports (abstract). Epps's system has a plurality of line cards that each 
process incoming requests across switch ports associated with that line card (Col 4, line 60 - Col 

5, line 2). Each line card contains its own processing pipeline along with a CPU for processing 
the incoming packets at each port (Figure 2, CPU 1240). Therefore a switch contains a plurality 
of processing units (CPUs) since a switch contains multiple line cards and each line card 
contains a CPU. In Epps's system the CPU on each line card dynamically load balances each 
request at the port (see inter alia during TLU look-up, Col 6, lines 40-46, load balancing is 
preformed Col 23, lines 16-37). Epps's further disclosed that the disclosed pipelining line card 
configuration reduces latency and operates as close to line rate as possible i.e. at or near the 
maximum speed of transmission over the physical medium and without any appreciable 
buffering delay. Thus, it would have been obvious to one of ordinary skill in the art to 
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incorporate the switch line card pipelining scheme disclosed by Epps within Molero's system in 
order to reduce latency and operate as close to line rate as possible i.e. at or near the maximum 
speed of transmission over the physical medium and without any appreciable buffering delay. 



Response to Arguments 
Applicant's arguments are moot in view of the new grounds of rejection set forth. 



Conclusion 

The prior art made of record, in PTO-892 form, and not relied upon is considered pertinent to 
applicant's disclosure. 

This office action is made NON-FINAL. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sean Reilly whose telephone number is 571-272-4228. The 
examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glen Burgess can be reached on 571-272-3949. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





